It was hypothesized that schizophrenics exceed normal Ss in beliefs enhanced by the response biases of halo and logical error. 16 schizophrenics and 16 normal Ss, matched on reliability, rank ordered 1 sets of 9 items on 3 dimensions. 2 of the dimensions were evaluative dimensions that could be seen as "logically" related to one another. The 3rd was a neutral dimension that was included to measure perseveration. The schizophrenic Ss exceeded the normals on similarity of the rank orderings of items on the 2 related evaluative dimensions, but not on similarity of the general evaluative to the neutral dimension. These results support the hypothesis that erroneous beliefs in schizophrenia are produced, in part, by accentuation of normal response biases.
Although delusions and less deviant erroneous beliefs are striking clinical features of schizophrenia, few experimental studies have investigated them. One of the present writers (Chapman, 1958) has formulated a nondynamic principle of schizophrenic thought disorder that may be extrapolated to predict the nature of some erroneous beliefs in schizophrenia. He pointed out evidence that many aspects of thought disorders in schizophrenia consist of an accentuation of normal response biases. As extended to beliefs, this formulation predicts that schizophrenics will, more often than normal subjects (Ss), have beliefs that reflect accentuated normal response bias. Two types of response bias that produce erroneous beliefs in normal Ss are "halo error" and "logical error."
Halo error is a term used by most contemporary writers to refer to errors that result when a judge's global positive or negative evaluation of an object or person distorts his evaluation of more specific evaluative characteristics (Guilford, 19 54) . For example, if a judge's strong general positive impression of a person leads him to believe erroneously that the person is a good musician, he is making a halo error.
1 This study was supported by Research Grants MH-07306 and MH-07987 from the National Institute of Mental Health, United States Public Health Service.
It is based, in part, on a thesis written by the first-named author, under the supervision of the second, and submitted in partial fulfillment of the requirements for the MA degree at the University of Kentucky.
A judge makes a logical error when he shows an excessive correlation in his orderings of people or objects on two dimensions because it appears reasonable to him that the two dimensions are related (Guilford, 1954) . For example, if a judge erroneously believes that musical ability and intelligence are highly related and, as a consequence, tends toward highly correlated orderings of individuals on these two dimensions, he is making a logical error. Halo error always produces a positive correlation between ratings of the same objects on two similarly valued dimensions, while logical error may produce either positive or negative correlations between such dimensions.
If schizophrenics show an accentuation of normal response biases, they should exceed normal Ss in both logical error and halo error and should consequently believe in a greater degree of relationship between many characteristics of objects and of people. These response biases should produce such effects in the different types of judgmental responses that are variously termed attitudes, opinions, and beliefs.
METHOD
The hypothesis that the beliefs of schizophrenics are more affected by halo and logical error than are those of normal 5s was tested by comparing schizophrenics and normal 5s on the similarity of their orderings of the same objects on two evaluative dimensions. Both logical error and halo error should increase the similarity of the orderings on these dimensions. (No attempt was made to distinguish the effects of these two biases.) If schizophrenic beliefs are more affected than normal beliefs by halo 252 and logical error, schizophrenics should give more similar orderings than normal SB.
Since perseveration and unreliability would also affect the similarity of the orderings on different dimensions, it was necessary to measure both perseveration and reliability in order to control for their effects. Perseveration was measured by requiring Ss to order all of the objects on a third dimension which was evaluatively neutral and which also did not seem to possess any logical relationships with the more general evaluative dimension. The similarity of the orderings on this neutral dimension and the general evaluative dimension would be affected by perseveration but not by halo or logical error. Reliability was measured by obtaining a second ordering on the general evaluative dimension,
Subjects
The 5s were normal and schizophrenic white males who had at least a sixth-grade education. The normal Ss were unemployed men, registered at the Kentucky Employment Service, who were willing to participate in an "opinion survey" for which they were paid $10.00. Although all 5s were unemployed at the time, they had all held a job for at least 6 mo. during the previous year. Schizophrenic 5s were patients at the Lexington Veterans Administration Hospital and at the Kentucky State Hospital at Danville, who carried the diagnosis of schizophrenia and whose case records gave no indication of cerebral organic involvement or mental deficiency. They also met the following case-history criteria: (a) at least 6 previous consecutive mo. of hospitalization, (6) no electroshock treatments for at least 6 mo. previous to testing and less than SI such treatments altogether, and (c) age between 21 and 56. Patients who met these criteria were given a simple screening task to eliminate those who were too uncooperative or too disoriented to participate. All patients were tested at a time when they had not received any tranquilizing medication for at least 4 wk. Those patients who were being treated with such drugs were removed from the drugs for purposes of research.
Altogether, 34 schizophrenic and 24 normal 5s completed the task. However, as will be seen below, the principal statistical analysis was limited to subgroups of 16 normal and 16 schizophrenic 5s who could be matched on reliability of performance. The 16 schizophrenics included 6 Veterans Administration Hospital patients and 10 Kentucky State Hospital patients. The differences between these normal and schizophrenic subgroups in age (42.4 and 46.3) and education (19.3 and 10.6) were not significant at the .10 level.
Experimental Task
There were seven subtasks, each of which consisted of a set of nine items (names of things) to be rank ordered on three dimensions. One dimension was a general evaluative dimension, and the second was a more specific evaluative dimension.
In most cases, the specific evaluative dimension could be seen as "logically" related to the general evaluative dimension. The third was a more evaluatively neutral dimension for which somewhat less possibility existed for logical relatedness with the other two dimensions. For example, in Set I, 5s ordered the names of nine different foods (corn, peas, string beans, spinach, asparagus, cabbage, turnips, ice cream, popcorn) on the dimensions of "like best-like least" (general evaluative), on "most healthful-least healthful" (specific evaluative dimension), and on "weighs most per cupful-weighs least per cupful" (evaluatively neutral dimension). The items and dimensions of the other sets were as follows:
Set II. Items: Crimes. 2 Dimensions: most serious crime-least serious crime, causes greatest money loss each year-causes least money loss each year, done most on impulse-done least on impulse.
Set III. Items: Kitchen utensils. Dimensions: most useful-least useful, sturdiest-most easily broken, heaviest-lightest.
Set IV. Items: Ethnic groups. Dimension: you admire most-you admire least, most courageousleast courageous, greatest number of them-fewest of them.
Set V. Items: Sports. Dimensions: You most enjoy-you least enjoy, takes the most skill to do well-takes the least skill to do well, requires the most energy-requires the least energy.
Set VI. Items: Personal traits. Dimensions: most desirable trait-least desirable trait, most important for family happiness-least important for family happiness, found most often in salesmen-found least often in salesmen.
Set VII. Items: Socially offensive acts. Dimenisons: you dislike the most-you dislike the least, shows poorest bringing up-shows least poor bringing up, occurs most often-occurs least often.
Procedure
Each 5 rank ordered all sets of items on the two specific dimensions once and on the general evaluative dimension twice. The 5s completed the task in two sessions a week apart. At the first session each 5 ordered all seven sets on the general evaluative dimension, either three or four sets on the neutral dimension, and the remainder of the sets on the specific evaluative dimension. At the second session each 5 ordered each of the seven sets on the one of these two dimensions on which he had not yet ordered it, and then, for a second time, ordered all of the sets on the general evaluative dimension.
For both orderings on the general evaluative dimension, the experimenter (E) gave 5 a booklet which listed the nine items of each set and asked (illustrating from Set I), "Which of these [pointing to the list of nine foods] do you like the most?" When 5 selected an item, E told him to cross it out and asked, "Which of these left do you like the most?" etc. A similar procedure was followed for the other seven sets.
In order to reduce the effects of perseveration, a different procedure was used for the ordering on the specific evaluative and neutral dimensions. The names of the items of a set and the labels of the dimensions were printed on small rectangular pieces of composition board. The E placed the items of a set in random order in front of S and placed the labels for the two ends of the dimension at a distance from one another. The E instructed (again illustrating from Set I), "Put these in order so that the one that is most healthful is on top here [E points], the one that is next most healthful here, and so on down to the last one, which is the one that is least healthful."
RESULTS
In order to obtain a measure of the extent to which each 5 ordered the items in a similar manner, rank-order coefficients of correlation were computed for each S on each of the seven sets between the first ordering on the general evaluative dimension and each of the other three orderings.
For each 5, the mean correlation coefficient between each pair of types of dimensions for the seven sets was found using Fischer's z transformation. This mean correlation between the two orderings on each of the general evaluative dimensions provided an index of reliability for each 5.
The group mean of these reliability indexes was .80 for the normal group and .62 for the schizophrenic group. The two distributions of reliability indexes differed significantly (p < .001) as indicated by a two-tailed Mann-Whitney U test. This indicated that schizophrenics made more random errors than normals. Since random error would contaminate the measure of logical error and halo error, differences between groups in random error would invalidate the comparison of the two groups. Therefore, 16 schizophrenic and 16 normal Ss were matched by pairs on reliability. The subgroup mean on the reliability index was .76 for both, and the variance of this index was .04 for both. The hypothesis was tested only with reference to these subgroups.
As previously mentioned, logical error could produce either positive or negative correlations between dimensions. Therefore, all group comparisons, except on the magnitude of reliability, used absolute rather than algebraic values.
The mean of the distribution of the absolute means of the correlations between the general evaluative and specific evaluative dimensions was .82 for the schizophrenic subgroup and .71 for the normal subgroup. The distributions of values for the two groups differed significantly (2 = 3.31, p < .001), as indicated by a Wilcoxon matched-pairs signed-rank test. This confirmed the hypothesis that schizophrenic beliefs show an accentuation of the normal response biases of halo and/or logical error.
If these results were attributable to perseveration in the sense of a mechanical repetition of the orderings without regard to the nature of the judgments being made, the schizophrenics should also exceed normal 5s in the correlation between the general evaluative and neutral dimensions. Perseveration could produce either a positive or negative correlation between orderings. Consequently, the mean absolute value of the correlation between the general evaluative and neutral dimensions is the most suitable measure of perseveration. The schizophrenic and normal subgroups had identical mean values on this measure (r = .64). Consequently, one cannot account for the schizophrenics' higher correlation between the orderings of the two evaluative dimensions in terms of differential perseveration.
DISCUSSION
The present task demonstrated that halo and/or logical error do influence schizophrenic beliefs. It is probable that halo and logical error are not present in all erroneous beliefs of schizophrenics, but only in some of them. Other response biases probably also serve in the selection of beliefs. These include the tendency to substitute associative relationships for conceptual similarities (Chapman, 1958) , and the tendency to limit the interpretation of words to the aspect of meaning that is most prominent for normal persons (Chapman, Chapman, & Miller, 1964) . Consequently, one would expect schizophrenics to believe that words or ideas with strong asso-dative connections or with shared prominent aspects of meaning are more closely related than they actually are. Any other formal mechanism of schizophrenic thought disorder might also serve to select specific erroneous schizophrenic beliefs in the same way as halo and logical error.
This explanation of schizophrenics' deviant beliefs in terms of an accentuation of normal response biases supplements the more traditional psychodynamic interpretations. It should not be viewed as contrary to psychodynamic principles. Instead, it should be viewed as an additional principle which may account for some aspects of belief formation that are less explicable psychodynamically.
